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A technique for automatic, transparent, distributed, 
scalable and robust caching, prefetching, and 
replication in a computer network that request 
messages for a particular document follow paths 
from the clients to a home server that form a routing 
graph. Client request messages are routed up the 
graph towards the home server as would normally 
occur in the absence of caching. Flowever, cache 
servers are located along the route, and may 
intercept requests if they can be serviced. In order to 
be able to service requests in this manner without 
departing from standard network protocols, the 
cache server needs to be able to insert a packet 
filter into the router associated with it, and needs 
also to proxy for the homer server from the 
perspective of the client.; Cache servers may 
cooperate to service client requests by caching and 
discarding documents based on its local load, the 
load on its neighboring caches, attached 
communication path load, and on document 
popularity. The cache servers can also implement 
security schemes and other document 
transformation features. 
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:/ y^-'X^y 4J^y y 

6 4. f#3Fil5 3ic^oV^T. m^^^xryV\z.mt(iVX=^vyV<DX 

^ yyzi.:^\f—^'TEMX^yXy-Xt^. 

(c) rnmVX=uVyYi:mmx^^-f^yXyX^^Xh1om. 

6 5. f#J^ri5 3 iCioV^T. mtyyXryY\(im%^VX=LVyVDX^yy^ 

( c ) MS F=^ ^ F V L ^ ^ VtE^-r^y 7- y 

6 6. 3{ci3V^r. mB^vXryhXmUVX^/yhcoX-^y'y^ 

=iX-^MmX^yXyXiK 

(c) rnBVX^yyh^MU't^yXyX^^'t^ljm. 
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6 7. f#^i5 5 3{-^oV^T. jluta^ HcHfrteK^^^ ^ hco^-v :y 

(c) tufa ^ 

';/ '>^=1 1'’— 

6 8. =i — b y — 

2^^ LTDiftb. 'P^fK ^^^V^<o;6>3>'t:“^-^^^tuta7}^-i^-^b-/^tc 
hi: 

(a) U-rijf^-t-Stuta^-y b>7-:J^[^0«0r3>t“^- 

^[^(-'ltfg0 3t°— ^ia'lt'r^::<tjcj;i:), b ^“^7 ^:/bLTt#$&0^ 

-r t°— 

(b) tula^-7 b’7“^Pbl0^i(0tf:^Tr3^t:°:x-i5?^iiL'r. tuia^^^T^ 

rslr: vt“^-^0V^<o;a-^5:^r-^';/>'^f— '^-fe 
“i^id^tulBib— /'^0#:®0 1 oi^^^^fT^tLTtuEib— ^^0#^0 1 o^i^bif 

Sigt'itK^^Jl’t'^ - tuta7j^“i^1b— /■<0{-t^ 19 (cituia^ 

^ y^~PtK y P T'y h 

-y^-n Pxmm^fi:^mx\ ttrlE=^^ ly J; :> (::« 

6 9. ft^^tII5 9i^^oV^T. 

(d) tuia^^iyv'^ib-y^t- J:6tNfaW*2< y^-P(DmP\mX^fX'^(Dm 

mXSi^ltLX. h9 — ^f^ommX-Yy'y=^P—^<fhlXX-fy'y^=X:°—^ 

7 0. ffjRTl 1 (cjoV^T, tuta-^y/O^p^-xV T >- b;^'X^7<. b^ PyX 

XXX. Xx Xy X.XfzitX<^M(DX'—X 

fzxy ^ 
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7 2. 

7 3. §#3}tJi7 2 (C:ioV''T. fufeiilt^ 4' X ^ ^ fcfliiff /-?;x c7)l n 

1 o-efo5:)^& 

7 4. §fAt^ll7 2|:iiBV^T. ftijfefdlOt>'.y 

7 5. ff*ii5 7{cjov^T. 

7 6. is^iis 7t^4ov^T. 

^i5m. 

7 7. ff^ft^2}:::joV^T. m^fLfcf>f0V “ K(::4yv^T. 

■r-i''^4 

2i£^y — K(DT4 'x:/x-i' ^4' 

(f) mU 

4#:^ K ^ ^ h y - ¥xm& \^mn ^ v 

ux^c7:)ff3f|| / - K^am-r^ 
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mmommmm] 

^km-OVy^-y V. ^ h 7 h . UmM^^-yhy 
-yo^Xotl=^y^°^-y^-y ffll^cowEfS^S^. M. 

Xh.^(D:X'-y hy-yxit. 1k-/<<kL 
x^u^ti^^^(D^y}X=L-y ;5^rf $g(7:)EH t im^x> tc ^ H x v ^ ^ . ^5 

^hj ^a3^t°^-i5^XrX/VX;?f--^y hXfW$ 

^xn y 2>.(D X ^ txmm^r y X: xy 
^-ykX1i. W^^^\c^^y\'hy'yy X y y xt-^^ 

^}^'^=ryyvn. t-xVu 

, y'vXx y^x / — f-’>>'H\ ft®. T^Z—yB'y, =iyhi°=L--'^y'’\n 

7 i, 3 - K:fo' J; 0/ ^ f' (Dm<D^ <(DT''yy Mt $ Hfctf #g #® 

<Dwnxi\mx^ x~ ^ 

x/xvh6o 

Xy h9~y\z^\^^xyyX7yht LT^bti6^(Off]10O^ 

^ XyhU-y^X\^X=^\i^~^i^yXTyh 

i-ii?) J; 19 . \='X=^yy}'Xry±yx^^. yyxry 
— Af-— ^ V h{i#0^,X'^ 5T 

]<'U7.%:^LXh^6o titXlX. X y^—X-y V(D^y7X7V-ioXmxTV 
(/^^ bf^i^yp hpyV(Hyper Text Transfer Protocol)) t LT^P 
btiSiijfyp h p/UF^tCf(J(/''T. ®^T KV'Xl't, UR L (Uniform Resource 
Locator) i LT^nU ft 5 y^#[y^(7)^iJXfc D . (a) 4^“ Aif— 

# 

x^mxtLmxXr Yyy(o-m^xx-x.x-^^(DT Ku;^^fl^u 
. (b) xyX7yv{z.X'Dxmi^^^tz.\mxmmx^^-xMmi 
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b^>t°zL — ^(;i>ftLTURL§r^&:£1-5 ,5;. URLCOT 
^^ 2 / by — ^'^iibLTDNS ( (Domain Name 

Service)) (7) J; b jgiE/=e^^i=>-tb— 2 < ^ 0 

b'7-^^:^bLrilSxb-Af — 0 tt-j; io . ^ 

^<Dm. f— 

> b^s^u-c. ^-y vu-'^^jn.xi^ 
yXT'yVX\^m-t^o ^<D%. /F-Aib- bWOi^-y by-^ 

hT7-^mm(Dri-'j m^xu. x 

y^-X^y Xy^~X~~y bSritffl 

, f|ilAc^#< -< A 'y b;^i^iliAbtL^£VM5<^'(c:iii< , 

L A'lf $g^mco fc }^(D\tmx ^ 5 ^{$-C{^ V ^ i: # A-O/ ^ 5 o 
5|ft(7)A' b;^Ay if'l:0{a;6M-. AA T'7 r 

X^^(Di:b Yx=^^y Y<Dm\tmK b&^MW]^cti)]pLTV^?, r t ic 

J;So ■^~-^<ti:^yXTyhm(D^mmmm^yMLx^bx 

W^M^ii)JP-|-5^ b; 6 >t. Xtin. 

CO mm X. 1^ f [f3 A - A/U'4' A 0^ T -Y ^ - A>^o' J: » ^ ti 0 ^ 

CO j; 9 ^^-'k ^ t ^fse i- 5 ^#,fe lt (i i: 

ic, y y bfflcoi: 9 ?)eA^mCO-yy^AF AA T~7y X 

fEi^c'^^-y by-^MAn 
4y^-^-y bTE^ffl ^tiTl^Siiff »f 
(t T C P / I Pi: ^|sBA'P^1A*:At3 b ^iVXti >9 . T y A;Pbt0y' y A 
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(Macintosh) U N I X >7 — ^ 3 ^cD 

J: 5 5. TC P 

/I Pt^“n b ir 5 J; 9 i-t£ 

^1-5 me>o®^(±Wfil^lc:|S$|T:\ ^^ogi 

#(Z3Tcp/i P7°p 

Mhtifznmt. 

J; t/M> xV <9 Mit ^ r ^ ^%%mrr^ r Tfc O fc„ r 

ib— ^ tc gfePt L fc^y (i# V \ 

Ji<^yy^±yh im^^j) -r^r .ttclit). mmoD^yyry 

^^^;tfi^nb^V^;^^fe7?^Tbtl6o t-y by“^7 

K7^V^1b“hr7^ (DNS) \C)^LXW^<DT 
i DNS;()^^P|S(79:ys*(79/b“Af-— yy=^o^r 
K i 9 (-T^D A t T'fo5„ 

ib-^V-Kt±. bicMLT{-tilb: LTttftL, 

^=[ y-P — ^'y by^^F^i7)#^7 

“ K t ^T ^ -t y ^ =2 t“-y!)n ^ o /-^ ^ n § i: . ^ 79 y - bl-15 
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fz.t'k.k'ts (National Science Foundation) cOfelti'T:' 

'y b y ';/ ^ 

y'y:^(Dh?)-h(D{lL^ T’:^T-±W4b'J;tJ<m^ifH;6^bcO 

Ztih(D±m^^,^^y'y'y=^(D^(Dm(Dt<D 

7te[i^{^i-lSB$nfc<2b#t6^ K=5r^7< V bcD^^^MaL-rv^So 

cc’:)i; 5 i^'-f v 

^fz^iat. DNS^^-Af— t"x^fc{i^r0ffi07' ( 

y^±Xh (mt)) -(D^oic^^yy^ 

K;55ii^)Di-2)„ A-Ait- xhh(D=yx-^m^i-^ X 5 

. ^SiWfcioT. ^-ry^(Dmmm^mmL. ^hi^/^tatv^^/yh 

omw.^ mn-r 5 h ^ „ 

yy:^=ie—(Dm 

SU. im. ^^yy:^T'^ h^jo:)^ 

ii^ ^ -t ly ^ 3 1 - ft Aii>§ (- imm x<mmx^^^yz 
t tfj:^ . t":^ @ b/^A y^ t 

A^'7'>r.^^Jl-A6SiJo-5T|g/£A)£(i. '^yxry h/^-^<0tWmX 

Pb=i/V^. h=^y^i^f^LX. tzt 

^yxryh^m-h^xmm^£^^yy^^^^-^<^ 
^^i-^xtxh^a Wc^ooX'n v-=i;vo-)m'JE.o:>^m^X^. xoo 
J; 5/^A)£AJ; iyir-y?=i;^ bfiS'Ji: LT. r co J: 5 ^{ 2 ^ 

(7) ^ V b 1b- t"jx#^R#rf5Ci 1 -Di^±(D'ii.W.mm^HM i^vXryhK 
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( 21 ) 0 0 1 - 5 2 6 8 1 4 

mm<D-^m 

^#£co^-Af— /^±co#£(Z) K=3r^;^ ^bt::ic<gs^ tK gfr^i-yv 

^-t bl7'-^^ft:(c^aLT. 

> ^'yy\cf^'^x^T^y - K 

y-iryh\^^^ yy^ rcOj;5t-t 

T. /^-ici(Jjgi-5tfHcii^$tL-5„ 

\^'^=L;<yh^7k/y±-yit. ^ 

yxry Yi}^h}\'—^y^ 

^'y 7±;^lCTF-A-y— /<::^[^{c;v-^>'^-t'^5c7yT% A-y—t"y 

-S J; 5 l^1"'S)7tA6fi.. y '>::i-'y-— 2 ^{i, y Vy 

yy:^Mc^\Xt^X\iy 

I'Llrl^ iXy h^ik 

#liW-. 

$?^L<ii. y :^7t. jF— A- y— /<«ii{ty°n h =2 ;Kc^q 
9(-®]i1si"5o o^y, V 

h^p^/ y±'—y^M^f't^^^^-kyt LX s f£ii't'(7yii'fty°t2 h=i2y(^t^oTy 
yyry h(cii$j4‘y y±-y^m^. 
s it®( o fc j; 9 i- y y y r y' b ^-fi CiAlc^t 5„ 

mm(D^yyy^'f—^':^t'^^y4Tyh^^^^-xy-t 
yyz.X!DMM. y h<z)A^g^yic£ 
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2 0 0 


5 2 6 8 1 4 


'7 ^TCOI^— 2^ g 

. -^fc. 

yiy^(D±^n {0^*911) fc'J:i^T»fL ( 0 ^ 19 ^) cDy-KOfiSiJ^:txS„ 

,015-. 5,-^^xV b y 

V bS^(7)y l/y b. ^yct^^^y'>^=it:“-^iBS-r5f-i^> 

dr-Y y '>^ =I t-(79#S^j3jf(i. yy^-v'/i^rjfttLS g^/^Mt-Fp^oT. 

rti5cj:i9. y y-TT^^ b(i. 

^fc*5-y^yby'-y coSU (7)3iyx^xy^t#oCQ(- Pjliil" h b /^y'' y 

y 

^bt-. 'y^yA^ff^LT. by- y ^ilLT K=^^y y' bW 

dr '> 3. 3 ^ CQ{-tl:> 19 }- dr y ^ 4a J: tbS'ff 7^5§5-fn o tz 

7b' b/y-^^yy 

^fc. df-^ '^'>-3. =3 t°— It^'i-y y-y T V b J: t) 

6fca5. ^-y by-y^JSgi|'S<29«^|El];iJ^:;^R#P0T^0-1iT'^6o Lfc;^^oT. 
b'dr^y vb^*y yfe-v'4b'j:tyKdr^y y^bgf^tt. iis. 

ry)J;ptcLT. ^ 

f$©y'-y by-y^iiifi^^tL. 

yo4;5(y. iE#(Dy'-y by-y^n b=^/y»iE-t-2>y t /=£< . 

Tb;^ bib-/^Ji(y(^#^^(c:43itS^s^ffl:t50{«i^^ofc(t't:y.e < . y b 

y - y ait s . 

^b^E-. by^y±|C^m$flTV^^/cy). d^ 
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5o 


fzt^ll. =¥^';^'>rr-T5 V h(7)3lJR^t=Si-5fci6F:}^, Anm<D 

Mttf^^-Yy'y=L^—/<\zx^UM't^‘i^'^i^h6o :L(Dfzt), ^^■\^yy=L'^ 

\^'^^/yhmT7in. mim 

) ±^(D t y . ^-yh'y — ^(Dt'<DiM^i)'^h^yhi}^^,t^titz<7:> 

. p^i®( ? I mm^m j>i ^j- l x ^ a ^ t- ^ s „ 

J; 5 yT' y :^y T ^ y^(D X 

of::K%<Dh^Y^=^^yY(Dmm:^mmth(D\zi,w.mx^^. ^ 

-XT'-yXx2^^X A\x. V h^*#(7)iag{c:/£5J: V^-X 

AOcb'AicxAm< X:(r)YA=^YyV\^rx^y-rx^Xyyryv 

X A:3. y Af t#^'fe y Y ^ A-y y v'ja-if“/^(c#;^jP't' 5 x i: 

^(DX 9 ?^d;«co 1 of±. y^-yt^<Dm(Dm^(DmmA(Dmmxh 
ZtiiX. X-ryy=^'^--'<tK YA^YXYm^^yX-yXiXUYX^Y 
y Y uw■(Dmm^^mm^^t^irh‘\^n^\mYxy^tzm:i^^^tf£h. ^<dy 
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-ate. 

(ommt' tt "c < . m t- Mi - ^ l t ^ ^ ^ - (ory^y 

(DV^^yyh^MWc^Mmti-^. ;^|5:^|3e«Kdr^7^^^J±li m(D 

yiryvy-vt'^i- 

^ h^tixy^m'^j ititMi-x. i^yhu 
~y\H<Dyyiryht f- (zifp^o t M'ik(oy - y y 

i-^0 -CD <t 9 :/ ^^i^ ii^yp M 

]<-^=uy y hcD#^E^fEii1-6 h^T'~y^^^yy^ 

7“ p ^ ^ 5/ ^ LTH^fT'^ 5 J: 5 l--t 5. 

'^fc. -i—y<tyyiTyhm<Di^yhU-y/-\='m^m 
'Pi- ^<DX\ i-'-v^ ^ i-^ t"x yyri^i'fD^D /^Eit $ Hr v ^ 5 

iyPrmm-h^jjmxKx^^o 

HI 1 f±. — '>' h !7 — ^ ^^i'lH'CfooT. 

> yy^i—ymw^ 

.i^-to 

III 3 (1. py hy — VX^y y 
fo^o 
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I'T'feSo 

H5{i, / > u —y ^ -Y y 'y ^ <0 mn ^ti6thifcoy u -Y 

- hTfoSo 
ig 6 {i. 

h "CfoSo 

SI7!i. /<tcj:5 >- 

0 8 ^ K=¥^7« ^ hW^^ y-^—iy<D4 ly^-^-f h^^i“0-e 

09 (a) ^oj:-c/9 (b) II. Mmm<D^y4Tyhm^(Dm^. t^(DX^\c 

^ LI/ ^mmmm 0^ 

1. i±Cit>{c 

0 1 9 (;i. y h. hy^'-y h. f'L ^4 y hy^'^y h 

. ^ b y — n — ^jV:x,\)r:^-^'y\'U — 'y%fz\t^O-)\^0-)m^O^^ 

y — ^;t':y M7 — :7 0J; M7 — 1 0{i. ^y^T'y 

h — ^ 1 2 - 1 . 12-2. 12-3 12-4 (^<bis6T. 

^y'<TyVl2) . /V— ^14-1. 14-2 14-10. 

'>^1b— /ne-l. 16-3. 16-4. 16-6. 16-8. 16-10 :fc' 
J;t/;^^-i.1^-/^2 0^^-rs#lc(7);^.y VV r^yT 4 ^ ^ 

0^L/ci=b ■;/ b U — ^Xi±. 1 4 fi^-Y yy=^-t—^< 1 6 t 
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1 - 1 4 b' ^ y lE'ltS 18-1-2 '^^iB'ltSg 1 8 

b 1 2 4bj;tJ?^-i^H4'-2-<2 O-Cfi. t 

tj:mn vhco?#5^c) :i^xv^£y=' 

, t"x; 4 -. ^yt°=L~^y^yy^y^y., 4bJ:z>\ L< 

. W^(D}^'^=L/yha. zfuy^yj>.(Dmm^X^. 

t^fcw|a0^^c4b^^-r^t. T'x M7-^ 1 tf#^i/^ 

M53Syp h=i/V (HTTP) 

tl. 'y±-i/it. TCP/IP)i:/ph=>yP^ffifflLT::i-- 

:7;^-i. y (url) ctui, -^coftiicDa 

^coy^-Vit, y-f Ny--y . 4bJ;0FTP, P'-y 

T— (Gopher) . SMTP. NNT P^CO j; p /^^C0{t!lC0MC0y°n 

. t“ry-t“TT'y yy-y ic:tii^«(-jS^-e§sy .h^a)S-r-^^Tfo5o 

y yir-v^fl. yyTTyM2 

-ioj;p/t^yy-YTy h py t'rL—y £d i oT^:^-t'^o -?:0y 
-h-Af— /<2 0(^MLT. xV^yt^J: 9?te:?h“i^D-“2<2 0fiig(C5EM£lt 

y y-YTvb i 2icJ:5^5jtT' 

fes. K=¥^y > h^5jty yir 

— v^ll. yp-y 1 4 - 1 . 14-2. 1 4-3 0J;5?'£loJi(±coyv— y 1 4^ 
y>LT. OlCii't' 5 . 

^ yy— y h(DX. 5 b y — y 1:'{1. K^^r^y y bg^Ry yir — '^fi. 

;p-.y^^^yx. 1 5 ^fc{±^tLJ^±y)^coy — r:^^7x"j $rML/c 
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2 - 2 , 12 - 3 . ^fcni2- 

A(D^of^{^(D^ SlJc7}/^- 

^5? 1 4 $riiii Lr 2 0 ic^jig-rs. 

7^-^? 1 4^3 6 ti. 

1 'D<Dm‘^(0 y I't-xJ-'TSMcO^ y-TTV 

mi^7!)\ :=iy]::°::L-^^y hl7-^ 1 OCO@^^V^;()4wMl±ii-5 7)>$r3a^^f-r5CO 
d^iro^ ^0^xVV{i, 7^ y-fe— 2 0 
V^^?<yhW^/ y±-i^±<D/u~^y^"T/i-=^'U XJ^CD 
mu^^-rx^i^. 4^-Af— 7 ^ 2 of*, /u-h 
7 /- ^ y^T'y h 12 - 1 , 1 2 ” 2 , 

, . . . 1 2-4T'^^L.fcy-KK^^7«>h^5j<tittc. t#itT07^“l'/ 

“ m^Tit. Xfc. 1 

< 0^ra/- Klr^-f-Sc 

^ ^S*^'^fjT^045-i^1^-/<-2 0(c[6]/j^oT»fctL6M-lr5/ h0 

jv-Y^m-^y ')-tmxtL^. -(Dx^i^mmvx. y'j -commas ^xx 
immT^mm-r^(D\z.i^ 

MX 60 XOXol^MM-ttuXy'yyxr'yi'hi^m'^mxh^. 
mx:^<t. X yy~^^'y h±mxyv—^yyy(D^t^^ibfi. ^yv-^ 
y^vxix Y'x^/yh(D sE^tj:mmm(D^^ =2 1 ~ ^^t±ti- § tr#j ^^osu 0 

«PJ5(C J:tLfi\ K^^7< b0^ Y^-y yyztf--/^ 

1 Tjsc^pj-cft. xxyy^=^^°-o:>w.m (Lfc:^'^oTA#0 
ra) ^i^ '> y"t#itTf^0/- K(^fi5ij?K)§n5. yyxryYit 

, /-^2 0 t U< (iK7«4'>^f— t";^ (DNS) 0 J; 
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< 5o 

1^-2^2 0^Tg^5-M-S^)y y-|-?'{^"ofcg0g±tc:. 6^'i^ 

i£i-5 7i^-i.i?-w^2 

mLfz'o. iift y g flscT) j; 2 y ^ 

<DK\&Xi-Xh. 1 4/5\ iiii 

-T5 y±-X^^<-try h^ltSLT. y iy =2. 

;^>l'^1ffft'r5^i{c:J:o-C. mXX^i>mi^^X h-T^ («Df 

S) 0 

xryv 1 2-2(DX^f^?>- y X T y Yii^hX^—X-f-y< 

2 OC:g]/6>oT)2y-T^$;6^0(S'oT^tfl't'5„ T V 

fztX\t/\^-^ 1 A-7\X. n~XuV 
tfci)5oT. ^ '>-fe 

jv—^ 1 4-6(7:'J;2^i'-^y“l^tD^0yV“^tcM-rfc'}'j-'^'fc6o 

;u~~^ 1 4-6(DX^ti^(0{]!^(DW‘^<0ji'~iYit^ u—jjjv^^yy 
=L^-y<^^LX^^ . Z(DiM'^s Y^=^Yyhm^y-y-^~ 

(D^t°-\t^yXryh 1 2{XMm^n. yx-yixmnxx-j>.f—y< 
XX(Om^^±.^fzH6:itiXt^\^\ L)6^L. ^^y'>r^=^}f'-tm^(XXxy'y 
zL-f-y<l 6-6-I:'^o;()^b/j)V^m-g'ti. YX ^ Y y hWM^ yX-'yiXX-X 
f-“2^2 0^1:'c0gg#_hf:ifc'tt6. 7jk<D/U-^ 1 4-4{c|g$ti^. 

YX^?^yh^^YyX-iyy<X'yht'^jy-^14\zA6t. X-f 

. ^(DW^?^ yx-y^^ /u-^(Dyy 

x\±y ^ /yy ji'—y i ap^cdx y /vy :^~y\x. 
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'y'> 3- 't)'— 1 6 i IQ i;fT$fL-5o y -i- /i' ^ =i ~ 'F 
It, y hOMM, i^—tf/l^=^-Yy'y^U-—y<16 0MW, 

tifzi±mm$riri''6mm!J y^±(DMm^i&^-r^o (p-;^;/^ 

y^(- i h^ty^±y°h 

^-Y yy^'>J—y^i 6(Dm^{t, yyry h 1 2^fzitf-"-y< 

-C'fc^o &tL<(t, ■(^ECDffUV^^;^7P^XA;!)5, i£#c7)ai{Hyp h 

^-Y yy^i^—y^i 6 1 4^\ m2(DmM 

j; 7 (::, 4 LV\ TT'y^— 

'>3 ^Ji® J; 5 b ^^yy=^^— 

1 6 E^HTT pyp^'>2 2 ^ y y — y-y:^^ — y-Y 2 4 t 
5 7^=eTfS;Ji-TO. j^—yitm'^^<^y b:7^/p^ 2 6 .k I py^t^ ^yi^tza^y 
“2n2 8 ^mm-tho 

HTTP:/p^'> 2 2f±, ^2pHTTP-7"p hP/P^^gUT. 

^titz \<'^z^yy b ^Ty±y,i~^(D\^>^-Wt-t yy^^ y y yW^(Dm^^ 
■^mkn^Wzfz-t. HTTPyp^'>2 2:^\ p y '>^ 1 8 Ed#^ L 
b"^^^ V V\z.n-t^Wi^^^nMr>fzm^\t, /<2 Ob::^® K 

^zL^yv^Wi^l^X, Y'XzLyyV^^nM^t, http 

:/p^'y2 2 El. :^Ecy 2 4 (cj; 

y b ';^ y=^-tht 0 E-WfiK^tlvTV^So 
02T'H, 2|ill®yn^'y iixm) , o^fQHTTP^Gitb'I PH^/P[c4o 
TXv x-ysym, i PiB^ ^tzithyyy 

/K— b^ ±yyay, y Hif P'-r — '>3 >'^®SlJ®Ji®T'p T i; 

^5o 


-29- 



(30) 


2001-526814 


y y— ':/^r 2 4 J: 5 

yy— y i o^mLXji^W(.'t^y^ y v^ 

y y-y-7:^.^'y^ 2 4tt. y iy^f-“/n 6 
X5/c(tT:'/£< . /wy 1 4.^n'KWm-t^fM^^m'r^m\tm^X(DVvy 
y '^y ^f=ai-5 J; 5(-y°ny"7i»^ti.Tv^5„ 

4ji, ifi^'rs^^yVzL-y— /-^3 0C0T4'x>xyxy (^#:) 

^'COJ: tc:iE1t(7)=3r^ y 

y 1 8 y y y— y^;t''-v''t 2 

df7)J; 9 7^tt#fg^fflv^T. y y-y-^^^-v"^ 2 4ft. 
^m-r s ® ^ 1+ w-y 2) o 

t. y y— y-7^.— -y-t 2 4 ft. y K 

y X3 odStPi-s 

, - cD^y^tfS^ft. 1 4lc:3¥A^tLaffbyyyyy K 

mm(r>l5mi>K OTbUft 

$ti5o SA?tco7j^-A-y'-2<2 owy y-y-eA-'t^t 2 4ft.' fg 

f^^tlTV^^HTTPAn^y 2 2f-. y'>:x l 8 (vlffb^ K^^y Xh^ 

iBiipX6 1 5 f^3^oi“ So 

y y-y^A-y-Y 2 4co^<?:)(ijiy)t^filft. 

0 xMLX'kmtn(on&. y 

A b CO y t7 ^ X A ft7A b ^ b bif^ L < s o 

7P-y 1 4 ft. ^Y'y'>^-y'-2^4b'ttj«/^fcftMwcQ¥i^jk(75@6y^ii 

tT-fs=^-r yy^-y— ^-^'i 6^^a-rscof^iii^e^/t=^@^:^tct'„ ttbft. y 

y-y-yA — yt 2 4)6S. y y/uy 2 6 tJtt/y 2 8 

-30- 



( 31 ) 


2001“-526814 


OtcStb'CSgT' 1 4^mm-r^±^<^'y Ibb 

*1. ^5fe. /n 

;^^wN2 8{i, ^^y'J/ ^ 
/^2 0^ A'C0@l^^(D^5fe-^'^^iCff)o-r. ^CO;jN'yA|;A{l/V— 

1 4{z.y<^^y 

^ l";()^n— ;ti7U^Y 1 6 

8 2 6 ^:I[?gv^^t?'y:5c 7-r/i^^2 6d\ g 

$tbTn—;^7/Kclb— t'AT"# 5 b t ^^-f- 

t. ^<^y vn^ y^±y^h^Hx. y y-x-^A-'^-Y 2 4(ris^tLSo ^5 

^<Xy /^t::|^;()^o-t. W4'-'yX\cm.^X\. 

5o 


X^-2-?2 8{i, TCPy'p b=iy^i:TCPjoj;t>'HTTP/>°^';/ bo 

^^o#igfc^|g^PLT0 5<, yy~y<2 smwmmtLx. http®*/-^ 
y-'y b^fe#i±iLT. y y— x-rA^-'y-bi-rg-tb boMtifi. yy 

-x-v-t.-'yY 2 4;5b ^ 

2. Tc p/ 1 Pt'X by— yrtoHTTP K^^y V b^^oMJi 
HTTP^j^ffi-r^Ax by-y 1 oomi^o^gfi. yy-rry btf— 
Pfll0rS{fiai40^ig«ajfffl0|tji^b$tlfcTCP/I PAp bpyW-ftfei^LT 
OS. xy?-'yo]i(tM^3m(-^^#jLTos. ot 

ty, pt^yyayoi®*: {syn} y ';/i?— yff^j^oTc p yo/KD 

X y- • y^y • yNO K'>:^Yy) . {get} y '^-b-yjf^AioHTT p bA 
^yyb^*/is^. 4oj;t/ {FIN} y x-fe-'y 011^^0 21 Ay 0 3 xo,t?^T 

"C&i So 

soM(ill3(c:^t'^jb'{?-efeSo yxTTObl2(A. /b-Aib- 

/^2 0b, o-Ayx#-^^^tp {SYN} yxir-y^^trL. A-bsib-/^ 


- 31 - 



(32) 


2001-526814 


2 0f±. {ACK} {SYN} 

T. h 1 2ti, FJrS1“5 Y Y hcOUR L {GET} ';/ 

;|^-Al^--/^2 

OtcToT. ^ ^ M 2:^'i5tfg{£;#^}SLfc 

i}-“/<2 0 t^y^Tl^h 1 2\±^ {FIN} t {ACK} 
i/3 >'$rl?-Ti“'5o 
±^Lfz^7\^. 

±-ecD— #0Pt#{i. ^y-^ryhi 

6«SiJL7:eJ-tHf4V£b/cCV\ 03 

URL{f#{i. iiS. TCP/I h 

1 2 /^tCOrHlTIftiZlb 


HTTP^ Y-rr> M 2tci;or{K;bbHSo 1 C(D 

J; 5 A2 0 t (DPhI}-}®* ^W;F“^ 

1 4(7);^^_/s”2 8{-1--<T(D {GET} y h V^-bY° h T ^ T 
&5„ b l^< /5b 

l#-tSTCP3i;^.:i7^:y3 /c(:i^-e?iJii$-a:5co-b\ 

/^2 O0:iL#^®^$-iF§^^0@6^^3i^t5-^F-Cb^9o 

^-Aif-y<10{b {SYN} So 

{SYN} :^t^^'>3y(Dm^tnm(D 

zomw^yim-r^tiisbic. i 4;5 ^tcp 

yp h:nyu^fcSfM)tl;g^=tbrv^So TCPS/F-/? 1 4{i. -T^TOHTT 
Pi^“/b-^t-t■STCP3t'^'>3 (o^D. HTT P7K“ Ibb[S];5^9 { 

SYN} y^^yh) 4^- Ai}— 2 0 COb^n A (o^ i9 r{lf£{j 

) b b-c®{b-rsb 

bOMf4;Y.^-/^2 8 tbj; i^^g^n-CV^So #(b, Y:5^-^^2 8 (4;HTT 
P4^— A-t^“/■^2 0-^(DB^±(0/U—^ 1 4f^|bifig^tLT. /F“-i57 1 4 
TV^</>S-’Y b^{t*b-C/-?^Y b^Mi-So HTTP4^“A^b-y< 


- 32 - 



(33) 


2001-5268 14 


2 0 {SYN} hi-§„ {SYN} 

V\t^y^r-yh 1 t LTV^§ h0t#$g^-a^/£V'c?:) 

-C\ 2(Y— ^-^2 8 — Aib— i? T^MJ i LTttftf So 

v-^Ty' b 1 2 y 'Yriib— 1 6 0n — ;^7/^ b 7 yy^Tii 

— b)irpi0^4^^' '>3 y^yy b i 2 1 v^—13}v b y b 

y(DW.tL'ik. yy—^<2 8f±3ioTVKi-^T0^^-y'y b^t^Sb 
. /tji^-rs {GET} {GET} ^ . ;^Yw?2 8 

2 6 i: y y — Y-^it'—v^Y 2 4 bl 

^ Y b^^^Y ^tLTV^5^'S:Pp^V''g't?'y:So 

Y b)6^=3rY Y'Y^ ^tlTV^FU^. Yy 2 8 T T P 0 {GET} y yir- 
v^^P— :^y;l'y y— 2 4 (Cii^ttlL, y y — y-ri^— v^Y 2 4 
^f-“ t"y-fS0^#oT/i)^b =i-t-y '> 3 Y^H7i“So ^ g 

b'=¥^y y bf^=^Y Y'y=^ $:bbT0/=?v^ (fci:;tf±\ yyyvy2 6^f:: 
it y y-y-7 7'“iyY 2 4)6Uyi“S (^ott ) „ b0B#,^i7\ 
b" ^ y y b ® *}cib- 1 " y -7 S /c (c . v ^ < o;O^0m/t S i:' # s „ 
^'i0M£-eits Tcp^it'^ ya y^ft'fi’c yy— /'^2 8ft, 

y yT ry b 1 2 t 0 «TC P=7y i/3 y 0 f— y^*|3:5^lr^TL, r t“ 

r^'-yy^Yj {SYN + GET} y Y-fe-v^ (o^ y , {SYN} y Y-fe“V^{- 
{GET} y ?j^it'G:!b-A1b-^^2 K 

^^y y b^i}^^}^Hi-t-So {syn + get} y Y-fe-'yit. 

ilfz K^^y y b^^Y Y y^-f SJF'-A-y — 2 o^ 0 fis&± 0 . '(E;t 0 SiJ 0 

fll ^ Y Y y ^ ib"/N t0TCP::3^.yi/3 70 

7-^X 0:t*ctstf # ^-atfo 

^2 0Sij07feit. yyw-^:^5TCP y y-.t LTl})'f77s>b0'G\ yyTr 

y bb0TCP::37.yi/3 Ytt»b. i/3 Y_h-ry {SYN + 

GET} yY-E-7^. 7-A-y—/^2o--0^g§70};i;0cFPsTYYYy^7- 
/■<ic7ll7So 


-33- 



(34) 


¥fM 2001-5268 14 


±Mc^TCP=i^-^'>3 h-e^i-o 

y-:7y--Ki^— 2^3 8 

rcoy-77- 8fi. )y y “TC 0 :ftT'fi 

-^^y)^y4T'yYl2t^^(D {SYN} y V ^mj]\^-( 
miCljoV^-Cs Yy— Trtc^y-Y 
/— Kf— /^3 8 Si. ^-<1 6-1. 16-6. jb'it/l 6 - 8 "e 

fe'So 

[g]4(75iX';/Y°4 1 Sc:^-f-i y “Y/" 8;i5 {SYN}/'^^ 

'> h ^Sift'S <h. Af— /-<2 0SiTCP3i^^'>3 Y^y-Y/“ Kii" 
/<3 8 t M 2ra(-ii:WALb'r. 

y“Y/-K-y— 2<3 8Si. ^yAT'y 

y 1 2^^F,<Djj:(g: {GET} 

2 ^^Y'y'>^-y— ^^1 I'^Y 

9Sc^^-2^“2 8 scio-c{!iiE^tLr. rcoi-^S-Mfa T 

^r) ;55Sa:i5o #{-. 6(7)i-y 

TKV';^Si. /F-i.'li--/<2 
3 y [i(i"f ^i3-Tv^5o ~t.fl.. 'y'y^-f-—^<i 

yu hSi. y-Y'y'“/^3 

yf-'yy"4 1 SiiMoT. > l';^5;7^/V^ 2 8 Y 

hCl'a^b&t. yty-f42\ZA^. y 2 2 

;{)\ y b;0Sn-i7/p^YY'>zi.s^(c#?£i-5:it^{ttb,L. ^(?:>K 

:3r^y y b-^^ry-py^WTr-rSi:. y b^>f^fin-*/Hcib-t"y 

oiy. y-y-y— 2^3 8T'Ma^iL5. 5-esi. {get 

} 3-7Y Kiiy > bs-is^i-^^o ^ 

#gxb-A-y— /^2 0 irE-yri^^SiT. I^J(D {FIN} i: {ACK} y^ 

-p-v^^y yYty bSci^^T-tar y-Yibw-^3 8tyyTrYbi2 

yx'yy°4 2 t 4 3T'5y;{)5fe§^. Ay-2^2 8^i {SYN + GET 


- 34 - 



(35) 


2001-5 2 6814 


i^-- Hl4co;^-r 'i/^d) ie) 

hT-feoT. 

8co;^5i-/N2 8(±. {get} 

IDl ±mii|4^r^y >y-7/-K3 9}i. 

16-3. 16-4. joit>^l 6- 1 !J -T 7 - K 3 9 (7)^ 

6fi. {}7'L^/£ofc;^}£-e. {SYN + GET} /^7■^/ 

#(-. / >y-Y7- K3 9F^(7)7^^“^>2 8}i. 

n—77/'P^T iv v'^.-y — /<i 6 

?)(7y{C+5^/i^l:^}^orv^^®'a'(7:)^s {SYN + GET} 

+ 7" h-tSo 

0 5fi. 7 vy-Yc^^ra/“K3 9-C'^fr^tP5>^a(?:>l¥}i^P]/^Yn'- + -Y- }^ 
T'feSo 2^+'y7“5 1 

“/^°2 8!i^-f y-Y7- K 3 8 7!)^b {SYN} 'A<D {GE 
T} A(D7^^yy5 2^XU5 y-Y7-K 

3 8};^#{C. Y^yP7 2 6 t y 7 — — 2 4 (G 

ET} 

7.^y'X5 5Xn. ^yXT>hl 
2rf^0TCP=t-+7’>3 7-z)-y— {GET} ^yy-T^-?^^- 
'yT2 4b^fTb. y h^7Y+T> I' 1 2ic}i}tL. Tcp=i^^yy 

a y^^}il7-t5T tl-ToT. Jl^“A+-y^2 0 (DiXM^^Ji-^. 

{GET} 7 iy + -v^i)Sp-7//PbM7^/^y:®'a'(T. 7y-yX5 4^m'l7 
$tL. {SYN + GET} )0Ty y — T0}!5C(O7- K(Ci^tti^tL5o 
+ fHl7y y-y7-K3 9|^T'S7^^ofc;^fe-G {SYN + GET} ^<Xyh^ 
K^-^7 y h^^i-5(|t^'0 + rpl7“ K 
3 9 t0TCPp7-yy3y/()5-S{i-7^tL^7ctt'efe?). {sy 


- 35 - 



(36) 


¥fM 2001-526814 


N + GET} 

G t -efes (o^ 19 , y —y/~ 3 s(d 

GG)^)'i^lC4o('j-5 fdf'— /^■>'^ {SYN + GET} y h GOi 

y^®;ai“5 h ^ >':=<. hY°n h :y^—i>s-y- 

— /<2 0 ;^i'G(Dj: 5 f -Cfe^. G0 Pp1 

by-^Y’p il 

2^^“/n 2 8^AK“i.-y-“/^2 o0iti0S 
TfS^^Tfly- K3 9(Ctt#, -t^X(D {SYN + GET} y h Xz/ V 

-r^o tfc:^so-c. y-YF-K^y— 2^3 8^fcfitFppV-K-y-“2^3 9 0v^“f 

3 9;^^ {SYN + GET} ^+YY + 7"hLT. P^^J^^HTTP {GET} W>^ 
^tF— A iy-2^2 oiciq^iii-^o 

G0i 5 050Y^5':/5 4^El60;F?i(cE# 
7^6 1 tcioV^T. ^l?gT{;ifn"ofc?j)^0±'}}f!y“K (^ 
f^iiM/-]') /<C2 0T'?{e(ttUl. YX'y^e 25-Ay, {SYN 

+ GET} ;aST±05y:0tFrHV“ K(-^^{fl^tLSo 

t;0>t, ^0F— K:iGl5— +.f-“2^2 yX 6 3 i)'mn 

^ #(-, 77— 2n 2 8 5±YYTTYb 1 2 tTCPpAY'+a Y0-y-“2Ntl5^^^ 
{fftoil., p-;y;py y-7-7^.-'Y^ 2 4l-^-t'6 {SYN + GET} ^ {PR 
OXY-GET} M^[-a^;6^A6o y Y— 7-^A— v"+ 2 4 (i. {PROXY 
_GET} ^>|t$r?F-A-y'-2^2 O5c|p]5tT?S^T-t60jei^c^ {GET} Xm^-f 
6o ^0#, A-Af'-2-<2 O0J^^^5±y 7+TY M 2 5-cFlli^tL, =^+'2 + 
KA^lY 7 7'+^ LTV^fc:$^0 j; 5 i-i“^o 

G;tl^Al?iPj^Lfc=+Y7'>'^S{t0}eij0A^J±, #£0Y7+T+M 2 A 

-^+, 4^-/^2 orH']0Yy“T(-f{^o)?tgs&:dR y— YY — i-^'-y — /^3 

-36- 



( 37 ) 


2001-526814 


0 6:1 tVh 6 

o rHfi. fztx.iil, W — —VW\X' 

0 7t±, 31 : 1 ^'. ^ 

^4T'y h 1 2 orsl^^Sgt^, 4 Tb 1^-¥ 5/ '>^->^— ^^ 1 6 b 

2;6^bO K=3r^p< ^ b®5jt^^3®LTV^5)rBljC^tt3oTL^ 9o 
^ v 4T'^ h 1 2if)^hmis^tl^i-'<X(D {ACK} {i. 

±^#iti b, frbv^^-r ';^ 1 6 x ^aoTJ^^Af "— 2 0 bipjji'i' 

S, 6 b bx. ^(D/<^yh^ 

^i^ltbXb^ 5o 

X(7?Ppm^fif^-r§/cJ6}c:. f— /n 6 bX)A>(-/N2 8 75b ^-^X'yb^^Sii 

X^-/N “2 8li, ^yxr>' M 2 t/X-A-tb-A 2 0Ph 1(XM;5^ 
bx. i^v-^ryv I 2 ya 

51 : 5 . #(-. y^—y<2 Sit'^ V'^yy h 1 2 t(D=i^-^i2 ya 
y i/zL-^—/<. 1 6 b h(D^^-^y y a V'^'t'lh b. — 2 0 t 

)&MtX, V±yVy<^yh (^Jt{^\ {R ST} /^X';^ b) ^^^Xr>bl2 

sU0;bfexii. yyyyyvi 2ic:tt^ifi'/'y"xy - Kf-“/<3 8 irf— 

2 0}i.*bSv^ail(7)7}N'y-X/- Kbifis ^y-^yyh i 2 t^-y <2 

nx^^bx. -O0/V- bc?^Wi|Sft?5nxv^5c Mt. y^-i^ 

bX}^[ii$ib^fXt?i9 til. =bT yy^'^-y<{-^y-(ryh(Dm^ 
/ y-b — ibgr^-Y -> -y '>:x-tb— z-<fH^cD|li;^bfcT C P y 

3 y^^LrmOi^itrn^o Ltz^i^^r^ p 

^'>3 bX^ 


m^rir^^6=^^~>yy3y±y hit. -t>y i p/p- 

(I p»w) 

3. ifignii mm-^~y<(Dm^) 

b;6^b. ifig=XT 


- 37 - 



(38) 


¥ft< 2001-526814 


if y V ~~T }lX\ ^ 

1 6 {t±Kic{|iJ^i---/^ (S,y— K(ciSg) (!: TSilMf'— 

Kbt^tt) )y y-T^(7?#®(Dy-Ki t±y-Kj (750y-K-i:'fo 

5o j Aifw<2 h_hT% 

6 b !^\ b y - K i fi y -- K i (^-P t i¥{iti 

y'^zL-^—y-^l 6 1 T{u/^— y 

1 4 8 «bfc0#ra[c. 'J 

2 4 {iP—;^7/WV-y 1 4 1-, p(D/V“y;6H^#bTV^^P“-pvy"p— yPF^ 

Mt. yy-F^tc:^-Y>;/'>:xp-/n6^^-f 

6;?ij(?5y “ y 4' yy-try' h $ti^„ 

y-y /n eoy y-y-rit.-'y-Y 2 4bJ^;^^i^^t 

y ^ypy" 12 1 6 co^:^fij'efe-5o 
. Mvh6^t (^!j;t(ib p^/'^y-y y tc 

7j^~Ap~/<2 of-j: ^) . jb'it/y y -TCDT-ypbPy Py 

) b;i;^=eb^- h# 

P^ffiSbTt>j;v\ btbti. 2 0 )5b 'i >y±y° h^tix'.^ 

h^. ralSo■r^ab/c^l'^ i 5 t-1"5>/ci6y:'^5o ^fc. X^yX 
y; y b h y y “yy K{±, ^ b ^»J(ci||tb 

(0^um't6(D\c^ o ^ y iitifc y-v^xmia^n^ (D^mit-t s ^ 

tLy>c 

txh^. S'Jy>y7^ifi. y'b^p“2-<i 6rtcDyy/yy^iiiiP5 

y b h {S YN + GET} 2-<y--y h) 

m-r^o 

-38- 



(39) 


‘WM 2001-5 2 6814 


( 0 ^ 19 . ^:/^-tr:/^$i^7^el^) , 

Z'^2 8 fi, 5/v':x-y-w^ 1 Q<D1 PT pu:^^7.^y 

#^LTV^5;^^w^2 8(C, h 

/p]) iz-r 2 4 ic^^-f „ 

0 8(C^i"J:5.}-^ f^S^^^cSHTTP {GET} y ^ y ^ T y V 1 

A^iioT^^-A-t}—/<2 0 1 6 c{cj; t) 

'i yy^y°h^fi6o i 6 c /J ^-a 

-^-^<2 0 kyy^ryh 1 2m(D&^it. lt. ^(Dm 

r(Z)tt$g^{£^L-r. 1 6 cc^y y— 4fi. 

^-Y L'rv^a/p—^vy'y y — t. y y— ±c75-t'-<T(Z) 
TtiitM^-'r 'Y 'y^i^ — ■^'^1 6 ^ 't^'~^'^l 6 c:d\ -y*— /<! 6 b 

^sy y-Ti:OTM<7)^iflJ£-f-5i:. ^■Yy'y^-t~-y<l 6 C^X 
±omxh^Xt^^^y'y^f-~y<l 6 b(c0J{[t(Cji^p-r§, 
m (yy°-/>2 8 ^ y y-;^-7;t'-yy 2 4) (ny y^-'y^mmw^mh'ttz 
yy— z'^2 


8 lt^Wc(D/<y- y I'^^y '>-y^ LT. -frtLti-^T^ 1 ETy y — X-r;^^ — iy 
y 2 4ici^dt{^'^S J; 9^-^£oTV^5, 

6 b^yFUTSfl 

^r-Y lyyzLib — /^1 6 b -7 1 6 c (DXy^ JPt^h\^.^\--t^ 

. Il^y 6 C ft, ';/y^f— 2^1 6 bic, 

?3 I^^i“ ^ @ ^ M-f- 5 „ 


^■Y ly y^-y— 2 -^ 1 6 ^“A-y-“y ?2 o-^(7:)/P“y^yy'y y — ±fc, ||a 



(40) 


if# 2001-526814 


2 8 ';/'>'^-y'— /-^ 1 6 b 0;^^- 

1 6 b tcg#;?)57}^-i^1b-/^2 
oi^Mi-^'yv~±(D0Mr-^6:it^m^i-^o b 

h(D:<^—y<2 8^)\ Af-w^2 y — 

6 C 0 j: b /^2 8 y b±0 

1 6 bT /-^2 0 :^rBj(-i^aii"2>o 

mui. /i^—XyX''yiJ~T^\ 
b 3/bt-^tLT^^tClS)iSc$tlTV^7tC< T J;v^ 

4. '^'^^<D^^■t^it (p— 

\C^ y X T y h yy^-m—^^l yy:^=i 

y yXT'y V 1 V'^zL/y 

bg5^0-r-<-C(ca:^)^(^1-2) j: '9{i. 

0 2 < X LX y 1 6 fHxmW]^ 

±a!0 X b^-t yy:^t'j&mmW.(DjDm^t. ^xy 

XV</tfciiXy y'yzL^~^<l 

(D^i^mm'cx) ^ofi. #ic0 n 5 w 0 g m ^ l v ^ mtjmm 

X^yx. z0;A#^^m:^)aiT:'t±. 

ycDX^ yy^T/i'Xfj y'yn.'yyy^J>.(Di^x X^MMX 

K(X-rSX-X— -y K0|g^MltS. 

x-xyy^y 3-T(DxmM (M) ^(t#0TMiij (T-) / 

— Ki;fcf±yxy (rtbt-MLTti. ]) y—y-^X—'^xt^x xy yy:^^tifz 

KX^y X b0 1 KX^y X bib'-t"x#.:t0V^< 


-40- 



(41) 


WM 2001-526814 


) t y y— ez-ir 2 

b(Di/^< y ^ i^— t"y LJ; 5 t-t^ zthh K=^a.y y 

^yyyti. 

h^on. ^oK^:xyyh (- ffiSfa t h v ^ ^ # -efc a 

y y Lott, (Jjftlj) «yt7 

= X'y.t::J;§ Z0 K^^y y iy y^co S^ft 2 o#?§„ 

5fe(7:)te»fe(cft7tcVN'^OT'^?)o mti. 


'yy=^'f—y^■i^%^■t^ K^^y y h^^';£-t'' 5 {tiitc, K^^y y 

^1 (7)S^^{t;, K=3r^yyh^?Ii- 

L:i-ec7)i^i^tt;, y'-y b y-y F^(7):¥-t 'yy^it“ 
/n ^2©g^(±, F^ 

^yyh^yyATyfift< t^»L, A^©J^ev^ F^:^y y h^y yy ry h 
;^^LML, ffi^^il^/igM/htcLT, jA^B#P0'3MliA^L^A'fe5. ytib© 
g^tt, Ay yy^it-2^1 6PB'1©iift^J^#,#^t,%itLT, jtj5^$AL„ 
LAL©g6t^MtA5t::(t, y-- F i ©iiA#©Ay y y^iit-/^— :^\ ^ 
5\:©J;9Jc:, ^/"Fj ©^/Le:M#Ayyy^'y— ^^'-^tU£A5o 

L.<iLj^,VkeC. 


- 41 - 



( 42 ) 


2001 - 5268. 1 4 


\ yi/ i C i .jy 

/^-COS'^-CfeSo i ft. ^ j {C^>bA^cOfo§ 

^y h dit/-v i - K j i-ff Lott^ti^So 

Pj-id) =maXg^o P^-,Cj') 

D i fty-Ki h(?5^^T:'fe5o 

--Jf. y ^ h d {t / - K i / 

“ K j (^jim) ^ti^o 


z(DjdmitMc±-M'b >' h»<tPT‘ftn. ±x-m'<tzmm2-oo:) g 

5o 

. ttucj;i9. e)t^coF=^^F vhicM-t-5:ftW 

ti-tdoia, m^(D^^yyzLm^m<‘j!i^w<^hh f^^xf 

ftA-ftA F^^F :i(Dm3(Dm^^mfc-rfMc. */fof 

te#ct-6 F^^y >'^^^^^-t■5)^. /^{t. 

1^\-4 y^±x 

•>'-'>:xHF-/<;5^ F=3r^y ^ 

#[;i, y- F i F j (DSIA-. 

J:b-<Tii:ft#T:'foa F “ F i FA^ F ^ F d ^ y - F j 

P/^OA/^0 


F^^y ^ F dJcMLTy-F i 


- 42 - 



(43) 


2001-526814 


meC; 

Ri j (d)^5R^/“ Kj » y- K i 

Pu(^- E -P^,.(^A (^f) +Pl,COAlcy) 

Aj;.(£0=A/c0-R/iJf) 


Aji(d){d;. y-K i y - K j T'-T -ky h 

A’ ji (d){-oV'T{±. y-Ki Ty vy-ky°h^tifci?LV^ 
j i (d)-r^$tL6o 

/? . .(d) =p^,(d)A/d) -p;,(d)A;,(d) 

±(7?fil;A’ ji(d)^R’ j i (d) <t ^ J; 9 5c 

R..(d) =P/d)A/d) -pj/d)(A/d) -R^m 




p;x^= 


Pj.(d)A.Xd)-/?/d) 

A/d)-R/d) 


’ j i (d) y- K i 

. ^ dy)=! t^-^y- K j (-iittiL, y - K j t-y - K j ;0'^Ri j (d) 

(A j; ory ^^yiry' b 5 J; 9 Ikfi:£i-5c 

y-K j ^^y(7>WIR^Stm5i:. 

PL/‘i>=^a 


5tL5y)MSff^^^y:(7:'i^-*^kyy/ky KtARiyt^-tR5c 


-43- 



(44) 


2001-526814 




i3’ mj (d)(Dirbv^ig^ftA■t•5t, 


m6C; A/V“/ 


ixmmwi^xv. 




P^d) 


id) 


^P/d)*R/d) 


-(Dx 5 t-uTipw^^T-r-So 

hT'fi. n— ;;(7/VA^ iy'>3- 1 8 ^ h 

1> CD p -;(7 :3r ^ ^ ^ ^ ^ 7 -^' T ^ M 2 tcSifft-f- 5 d i: ^ 

^5. 

^WfiilcDS2p-f±, > hCOf'-YX, K=3r^7« V h(D®|S, ^ 

fcf±#^cD h 

^Pr 6 I 4n. ii{t2<'y7r^ffiMbr, 

[^ -aScDr^i^i- 6 Kdr^p< V h, /<i 6t-J: 9. VA 

t CD t 5 ';/ 1 6 tcft, ^(DP“t7/P'/j::ft#, 


- 44 - 



(45) 


Wtk 2001-526814 


y :r.y^=i7. vm<DY^ =^ 

^ y ^Mte^cSov^T. X ['COA^ 'y 

^ yy^-^-y^ i 6 tc 

rxxy^j i-5o A-t yx^f-~xi 6)()S, 'i5:m^-y<\nm\^ 

roj; FJf^c^ii— ^^[c^-rsx-AxXxy- 

T\^(Dm-y<y^±(Dm^ ( mmi -) 

aiscd X ^fe£t^Txxy xAd. 

#1-. yy=^'^~y< i 

^®PS2o(Z>-T-^-ty'XzL-y— /^k^oJ;t/k’ . f£bm^l^^^y'y^-f-y^i 

Xj^&Ljj<Lj.<Ljj^ 

x-t y'X^i^-/< j tig(Si4^co^k;55^*i-5<!f'A/^XTX/k^^^-t yx^ L/=e 

v\ 

|Sj9(a)fi. ^co J: 9 X-y y X:^. 'XxXi^fi. (y— K# 
^l(^AXT) 0 2^3 9 (/-K2, 3, 4 

h-r^) y-X7- K(DAX'|g^feL. #icKA^;^xh 

d_l d_2(iy- d_3 ii7 - K 3 

TV^S, @(d:#^/-K(DA^yXr.=it“-(Dia®t#A-YyX::L$ixfc:nf’^ 

(:: J: y f— t'X 


^fr^-r. 

y- yX:^i^w<l 

—y<n, d„3 ^x-r y Xr^ L/£V^(Z)A\ — K 3 c7) A-Y y X^X— 

y- K2(7^A-YyX^^^— 611. y-Kl<7?A 


- 45 - 



(46) 


2001-526814 


y- [H9(b)fj:. X(Dm^i:mxi-y7X 

yv'3- 

L;d^L. bfc::^?£f±, =3^-^ ly 1 6 9 (a) (75 J; 5 ?^C 

j: 9C1. m^-r^xtr^yjmxh^. 

<Dmf—y<i tm^m^mmx'h^tu^^x^^. [H9 (a)<75fy-c}i. 

y-^'kiiy-KstcMJSL. j m 

y- K^^k 

[c/k“ h^tof-;/)y y — ]<^=Ly y yy^^. i.X^yj:'^^ 

tWJI'Sn -tLfc ^ b(75n t°— i . -y-— y<kfi 

i =i ^c75Sff{±h 

v-t' y 

5. ^(Dm(xmm 

i^mmitx'y vv~yxmmm^^m.-th(o\z\^mx'^^. zfih<D^mm 
fgfi, y-y 1 4\z^m^nx\,^?>y4/i"? 2 6f)K ti—:tjy^^^yy=L'^j—y 
{^Mt6 k(7)ri t°-(D-^3^lr#^c|gi^-r5:|y.±o^^#J^c/=e1-tv^9 

fzt^it. t'(D yy^-r^y(Dm'R^?5m-t 

^/~Y(DA\ yyz^^—y 1 6 fi#£c75 K=3r^y<>- h{-#-r?)#0S[H] 

wtx:WE:Lyhmz(oymm\.. 

yy=^^-y\ 6(D^y—-XizX6(Dtmmi^. ^^yy^^—yi ew^'Vk- 
:7lcj;oTM^tL5, rcDJ:yi;iiK^Lfc7"'-^t-J:y. ^^<Dyy^ryh 

-46- 



( 47 ) 


2001-526814 


r t ';/ >' hfctt'e?^^< . t y b 

h9~^ 1 0 (DTmii^(^^3inhWmr^^?)o 

b>7-^ 1 0cfJ[;^-a(7) b 

So 

=3r^ y'>zi.1b-2^l 6{±. LT 

^(77{ti2(Z)A^<b)fos b b(73^;^ b 

cD^igATO-e^So ;^yn 2 -«-r by— i o 

AiC b^EELTito- EdMA^ ^'(OJ: y T $^6 ^ t . 

-fe s ^ 7 ^ T ^ b bi J; ^9 iav ^ S . 

^fc. ^3jt^ 5/ir-v^^:^(Z)ftil(Dt#^co^^Mo«lr 

^fflr^So 1 6 y '7±'~ 

^ T ^ b CIO V fi g left s b i ^ ti So 

^7-^Tybl ^ 

';/-b-v^it. >j^-A-tb-/^ 2 0 (CilJig-fS ftufe, 'A^+b-2<( l 6 

A'^T^itsr i;^s-r^^So 

y b^ltbtiSp ^(DF:ij:^XM(t/ — FO^^)d^y^/^F 2 
6. y y — 2 4, ^-Y M^gi 8^3 j;tb' 

HTTpypy'>2 2^fiA-ri/^S;()^b'efcSo y^'/py26(i, dr-Y'Y'y^:^ 
t-(c^t'ts^5l^^HTTpy“p:^v'2 2tc:yyVb^ bi-s;^)£^tafi^'rs/e:' 

-feyi-S0(ij^ffl^tiSn =¥^'Y'y::^-y— 6KcDy yy;^s^Bic:r^{f$Stty 
yy t Lx«b5cT'#SA&6. y y^'ry b 1 2;^^b-y— ^'^2 o--(7>^s§{ifp^o/c 
M i: :fti^c7) A y°(i{fiMt4;?)5Sv\ y y y ^>y y -Y T y b 1 2 1 ;j- 

-i^f— ^^2 orHl^A-Y-yy^-y— 2-<i 6 ^,®|i} LTJif*;^tbSo 

$ '^yr^-f— /<1 6Ci. v-K-i^-y— A2 0(ij:S57^t![i: 

^y)tty)y y^ry b-^c?)sa^orHi, v^<o;0^(DB#.*-eK^-^y y b^«-ys 
c b CD J: 5 KA^y y b^ Afiypy'y-A^A'Y'Y'y^.AS/ii^dfit 

H;!]PASV^<o;&>cDm|g^^tgfcJ:tJ=/^A^±^SA'^. K^^y y b^feti/ 


- 47 - 



( 48 ) 


2001-526814 


(mmm(Dm^) ^:l*3v^T. mmtLxmm 
rnf^fimsE. fp^ . 

m^(Dmmxit. mxit. 

^cov^T{^. -Mff-efeS-it:) . L;i^L. ^tihUV^ 

Pc75^^^,>s-e{ia/^oTW$tLTv^Sc tctXil. 

cOfiJ'Cft. ;y Af— 2^2 y X T y V\X:^h 

0 ^ 19 . 

T 1 }rjo^^r. mm^^^y^ryv i 2xi'^j^^ti=bt^ 

T2(Cdyi/^-C. 

T3}-^oV^-C, , 2^2 0{:iJ; I9i^^tbfc<!r# 

T4(C*5V^T. Jx^t'^^yyry h 1 2{-i^l±l^tlfc^^ 

El oc7:)^^:^^sii{f(7)4o(D7^-X(-ML-rv'5<t m 

Ki#:tcJ; y ntf ^tL^o ri(7:)J;9t-. W^S:in<X^^'y'y=L-^-y< 

1 6 - exx-ox. Xfz.\xrni^^{tmo^^yXT'yVl 2XXoX. T l\X^(D 

So 'ik^(Dm'k\X. XX'fTX M 2i)S^i^^EtT'tSo ^tiic:=¥-Y:y'>^f'- 
/^1 6-6^ilLTrtl^ hxt-y X^'-rSo ^3|c^^AK-i.-y— /< 2 0 

2-A^X^ yyr^^—^<l Q - 7 XfcXX—XXX~ 2 

ox'^^T^tiSo o;6^b^{5^n. Mi^^maiXyxry 

h 1 [s]«T:'&oTi|frc0^i;;6ST3 tT 4XmP^^ti^. 

@ 1 -xx^vx^^ (Xtnt]^'X^^yhm(DAX 

xmAX^m(D&) (DiicogaMicijov^T. ^-ryx^^x- 


- 48 - 



(49) 


%% 2001-526814 


1 6 !i 

i±. ^ y'<T>'hl 2 
6 - 7 

So ^y-(Ti^hi 2t7t^-J^-V—^<20^K 

m^^y4riyhi2 

/^2 0M^-rScot;inTt^/£PRi9®yj'tSo 
^1 Oft. /n 6-6 1 6-7^'^h^m^ 

^t. 2t^^y'y^1^-y<l 6~~6m<Dmz^ ^^y'y^-^~ 

y<i 6 - 7 ^z^-A'y--/^2 

^•tSo L/J^L. ly AzL-y— 2^ 1 6 - 9 i: 1 6 - 1 0 -C’Hfr^H 

St#. ±'^Ltc^^ic, tftf^ 

v\ miOX\ yi^ 

^-y— 16”9tl6-l 0T'/t#tlT tV\ 

#^cD^^“Ai^— /^2 Ot^y^ryhl 2m^-yyZyzL^-^<i 6 L 

Tiiff^r^ ^ 5/ tc?y*-)fe{t. sij(?y?i^T>Mitii^i''fif(^ji-s. m 

^ #f-. ^y4T>h 1 2 t-^'-y<2 0 

W\<Dmmz.f^-^fc^W^X^'yX'^ko:>. mjio^V —X J - 6 - Q n. ^ 

yX7v\-\ 2 tt^-A-y— y^2 0 (75i^#f-:iijia6^/^jEii^ fcftPf 

#Sc 

a V a =3— K:d5ii(»yi#^tbTV''S >" hf-fl. ACOt 9 ?tf-r — ^ 

Tl^So 

Xx y 6 ft. K=3r^y< > bfflx— 'y A:x-tS/i:it7:td;< 

. X — K^^y< >- A^dp-^ 5/ A 

-49- 



-f vi y J>.1)i ^ y 4 T V 1 2 

L;5^L. ^ y 4 T > h 1 2 0 

iXM(Dm4^W:tci-) o ::(D^. =3r^’y'>^ii— /^1 M 2 ttl 

mmm± y iy 3 LT 


0 t ^ y-^T'y h 1 2m:>ytsy7^m'^ 

Ify^y- ^(Dyy-^^i^(D^o /^E® ^ r F T cDlB 

J; 5 V ^ < o;6-0^WM^^ L/c:;^)\ $ ti 

i\ Lfc;5^oT. 

r r -CVT^ Listen 

LfcmEG^$iJPS-f 6 r t ^m.tih(DX^\tti:\\ 












( 54 ) 


it#-^ 2001-526814 


[^ 4 ] 


SYN 



FIG. 4 


- 54 - 










( 56 ) 


¥f M 2 


[ 06 ] 



FIG. 6 


- 56 - 
















-61- 



(62) 


2001-526814 


INTERNATIONAL SEARCH REPORT 

IrtWm 111 AppficBtionHa 

PCT/US 98/09943 

C.(CQOliHU9lion) DDOOMENTS CONaOERED TO BE RELEVAMT 



Oialion of dooumrit wtii jndioaliort.wrtere oppniF>Ha*6, <J#1ha wlovcfll 

RftWvBnt to Dfaim Na. 

X 

P,X 

X 

A 

A 

A. HEDDAYA B 5. HIROAD: "WebWave; 

Globally Load Balanced Fully Distributed 
Caching of Hot Published Documents" 
TECHNICAL REPORT BU-CS-96-024. BOSTON 
UNIVERSITY. CS DEPT. 

October 1998, XPOGZ075429 
printed on August 2lst. 1998 and retrieved 
from Internet at: 

http: //WWW. c s . bu . edu/techrepprt s/abstract s 

/9S-G24 

see abstract 

-& HEDDAYA A ET AL: "WebWave; globally 

load balanced fully distributed caching of 
hot published dooments” 

PROCEEDINGS OF THE 17TH INTERNATIONAL 
CONFERENCE ON DISTRIBUTED COMPUTING 
SYSTEMS (CAT. H0.97CB36053) . PROCEEDINGS 
OF 17TH INTERNATIONAL CONFERENCE ON 
DISTRIBUTED COMPUTING SYSTEMS, BALTIMORE. 
MD, USA. 27-30 HAY 1997, ISBH 
0-8136-7613-5, 1997, LOS ALAMIT05, CA, 

USA, IEEE COMPUT. SOC. PRESS, USA. 
pages 160-168, XP0fl20754Zl 

SHRIKUMAR H ET AL: "Thinternet: life at 

the end of a tether" 

COMPUTER NETWORKS AND ISDN SYSTEMS, 

vol. 27, no. 3. December 1994, 

page 375-385 XPO04O37970 

see page 379, right-hand coluiin, paragraph 

3.2 - page 381. left-hand column, 

paragraph 3.3 

WO 93 24 89G A (PITTS WILLIAM R) 9 December 
1993 

see page 15, line 1 - page 25, line 12 
see page 9, line 9 - page 13, line 9 

BOLOT J ET AL: “Performance engineering 

of the World Wide Web: Application to 
dimensioning and cache design" 

COMPUTER NETW0RKS AND ISDN SYSTEMS, 

vol. 28, no. 11, May 1996. 

page 1397-1405 XPGO4018237 

see page 1403, right-hand column, line 1 - 

page 1405. right-hand column, paragraph 4 

1 

1-38, 

43-62, 

68,77 

1,2,43, 

44,53,68 

1-36, 

40-77 

1.18 

FomPCmSA 

(ZW ™.r w 1W2I 


- 62 - 



2 0 0 1 - 5 2 6 8 1 4 


INTERNATIONAL SEARCH REPORT 


PCT/US 98/09943 


I C.(CanieilBllon; DOCUMENTS CDNSOERED TO BE RELEVANT 


BRAUN H £T AL: "Web traffic 

characterization: an assessment of the 
impact of caching documents from NCSA's 
web server’ 

COMPUTER NETWORKS AND ISDN SVSTEHS, 

voi . 28, no. 1. December 1995, 

page 37-51 XP004O012G9 

see page 49, right-hand column, paragraph 

5.4 - page 50, right-hand column, line 20 


1 , 20 , 21 , 

53,63,67- 


Fonr. PCTfiSAi2t0^eoi»ljni£ 


-63- 



( 64 ) 


2001-526814 



-64- 



( 65 ) 


2 0 0 1 -5 


8 .1 4 


INTERNAnONAL SEARCH 

jrtnallon on polanl lamity mombeis 

REPORT 

Inlmr nAl AfTpllcation No 

PCT/US 98/09943 

Pilanl iticumart I Pubfioiilbn I 

died in search rspait data I 


Potont temil 
moniberla) 


1 Publiaalbn 

HO 9324890 A G9-12-1993 

CA 

2136727 A 

09-12-1993 


AU 

222779Z A 

30-12-1993 


EP 

0643853 A 

22-03-1995 


JP 

8SO091S T 

30-01-1996 


US 

5611649 A 

11-03-1997 



(66) 


2001-526814 




(51)lnt.CI.’ 


■ F I 

f-73-1-' (#%) 

H0 4L 12/58 


H0 4L 11/20 

1 0 1 Z 

29/06 




(SDJtXiilil 

EP(AT, BE, CH, CY, 




DE, DK, ES, FI. FR, GB, GR. IE. I 
T. LU, MC, NL, PT, SE), OA(BF. BJ 
. CF. CG, Cl. CM, GA, GN, ML. MR, 
NE, SN, TD, TG), AP(GH, GM. KE, L 
S, MW, SD, SZ, UG, ZW), EA(AM, AZ 
, BY, KG, KZ, MD. RU, TJ, TM), AL 
, AM, AT, AU, AZ, BA, BB, BG, BR, 
BY, CA, CPI, CN, CU, CZ, DE, DK, E 
E. ES, FI, GB, GE, GH, GM, GW. HU 
, ID, I L, T S, J P, KE, KG, KP, KR, 
KZ, LC, LK, LR, LS, LT, LU, LV, M 
D, MG, MK, MN, MW. MX. NO, NZ, PL 
, PT, RO, RU, SD. SE, SG, SI. SK, 
SL. TJ, TM, TR, TT, UA, UG, UZ, V 
N, YU, ZW 

(72) y • T 7 3,.^- 

02154 — 

n-K 901 

(72) iglll# T • X >f U-y K • 

TZy*-8-IK[l. fey'ZW 

02062 /-iZyK. ULyv> p-K 
-Z a: 7. p 2809 



